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( Madsen and Mei 1969) 3
(David et a1.1989)
3
Surface elevation; $z=\eta(x, y, t)$ ( $z\equiv 0\sim$ )
Ri$gid$ bottom; $z=-H(x, y, t)$
1)
$( \frac{\partial^{2}}{\partial x^{2}}+\frac{\partial^{2}}{\partial y^{2}}+\frac{\partial^{2}}{\partial z^{2}})\Phi(x, y, z, t)=0$
$(-H\leq z\leq\eta)$
2) ( )
$\frac{\partial\Phi}{\partial z}+\frac{1}{2}\{(\frac{\partial\Phi}{\partial x})^{2}+(\frac{\partial\Phi}{\partial y})^{2}+(\frac{\partial\Phi}{\partial z})^{2}\}+g\eta=\frac{T}{\rho R}$
$(z=\eta(x, y, t))$
3)
$\frac{\partial\Phi}{\partial z}=\frac{\partial\eta}{\partial t}+\frac{\partial\Phi}{\partial x}\frac{\partial\eta}{\partial x}+\frac{\partial\Phi}{\partial y}\frac{\partial\eta}{\partial y}$
$(z=\eta(x, y, t))$
4) invisid $0$








$\triangle_{x}H\sim$ ( $x$ )
$\triangle_{y}H\sim$ ( $y$ )
$l\sim$ ( ) $\sim O(1)$
$l_{x}\sim$ ( $x$ )
$\iota_{y}\sim$ ( $y$ )
$L_{x}\sim$ ( $x$ )
$L_{y}\sim$ ( $y$ )
$\triangle_{y}H\sim\triangle\eta\ll l\ll L_{x}\ll L_{y}\sim l_{y}\ll l_{x}$
$\triangle_{x}H$
$\triangle_{x}H\sim l\sim O(1)$ ( )
$\triangle_{x}H\sim\triangle\eta\ll l$ ( )
$\iota_{y}$ $L_{y}\ll\iota_{y}\sim$






$\eta(x, y, t)=l(\epsilon^{2}\eta^{(2)}(\xi, \zeta,\tilde{\tau})+\epsilon^{4}\eta^{(4)}(\xi, (,\tilde{\tau})+\cdots)$ ,
$\Phi(x, y, z, t)=\sqrt{gl^{3}}(\epsilon\Phi^{(1)}(\xi, \zeta,\tilde{z},\tilde{\tau})+\epsilon^{3}\Phi^{(3)}(\xi, \zeta,\tilde{z},\tilde{\tau})+\cdots)$ ,










$U( \xi, \zeta, \tau)=(\frac{1}{6f}-\kappa f^{3})^{-1}\frac{f^{3}}{4}u^{(1)}$ ,
(1) $KP$
$(U_{\tau}+U_{\xi\xi\xi}+6U_{\xi}U+A(\tau)U+B(\tau, \zeta)U_{\xi})_{\xi}+C(\tau)U_{\zeta\zeta}=0$ , (2)
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by T.Iizuka ansd M.Wadati (1992).
Reductions
$KP$ (4)
1)1 $U_{\zeta}=0$ , $H^{(2)}=0$
$U_{\tau}+U_{\xi\xi\xi}+6U_{\xi}U- \frac{9}{2}\frac{f_{\tau}}{f}U=0$
by H.Ono(1972)














$Y=\sqrt{\frac{1}{|1-6\kappa|}}\zeta\equiv$ A $\zeta$ ,
$T=\tau$ .
KP
$(U_{T}+U_{XXX}+6UU_{X})x+3\sigma$Uyy $=0$ . (3)
$\sigma=sgn(1-6\kappa)=sgn(1-\frac{6T}{\rho gl})$ .










) $f(\tau)\neq$ const., $=$
, $ra$ dia tion
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